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NK cells display a wide spectrum of cytotoxicity towards virally-inf ected 
cells, malignant cells and some xenogeneic targets. Activation and damage 
of endothelial cells (EC's) in the rejecting xenograft appears to underlie 
the rejection process and NK cells have been demonstrated in rejecting 
discordant xenografts. To determine if NK cells may be pathogenetically 
involved in rejection, we have assessed, in vitro, whether human NK cells 
activate porcine EC's, as measured by induction of the adhesion molecule 
E-selectin and the chemotactic cytokine, Interleukin 8 (IL-8) . We studied 
co-cultures containing human NK cells, used immediately after isolation 
from blood, and confluent porcine EC monolayers. After 4 hr of co-culture, 
RNA was extracted followed by RT/PCR for E-selectin and IL-8 MRNA 
expression. The expression of E-selectin and IL-8 secretion was confirmed 
by ELISA. NK cells added to pEC's resulted in significant cellular 
cytotoxicity at effector to target (E:T) ratios greater than 5:1. At lower 
NK porcine EC (E:T) ratios, Ecs were activated with the induction of both E 
selectin and IL-8 MRNA expression. The induction of E-selectin and IL-8 
MRNA was seen with three separate sources of NK cells: purified CD56+ve 
cells, the B22 cell clone and the NK92 cell line. The addition of 
human soluble TNF-alpha receptor failed to inhibit the induction of 
E-selectin. Thus, human NK cells, at E:T ratios below those associated with 
cytotoxicity activate porcine EC resulting in the expression of E-selectin 
and IL-8 secretion implicating NK cells in EC activation and cell mediated 
xenograft rejection. 

CAS Registry No.: 0 (E-Selectin) / 0 ( lnterleukin-8 ) ; 0 (RNA, 
Messenger) 
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ABSTRACT: The supernatant of a cell line of squamous cell carcinoma of the 
head and neck (SCCHN) , PCI-50, was previously shown to induce activation, 
promote proliferation and increase antitumor cytotoxicity of freshly 
purified human natural killer (NK) cells and CD4+ T lymphocytes (Arch 
Otolaryngol Head Neck Surg (1994) in press). This supernatant was found 
also to promote the growth of a variety of hematopoietic cell lines, 
including Jurkat, THP-1, K562, NK-92 or 

Epstein-Barr-virus-transformed B cell lines. The Jurkat cell line was 
selected as a reporter cell in an 18-h proliferation assay established to 
measure the growth-promoting activity of PCI-50 supernatant. The presence 
of soluble tumor-derived factors able to induce proliferation of Jurkat 



cells was demonstrated in the supernatant produced by several other SCHHN 
cell lines but not in that produced by a gastric cancer cell line (HR) or 
renal cell carcinoma line (5117G8) , The growth-promoting PCI-50 
supernatant was shown to contain 28 +- 0.5 pg/ml interleukin-5 (IL-6) in 
vitro but was negative for interferon, gamma, IL-1, IL-2, IL-4, tumor 
necrosis factor alpha, granulocyte/macrophage-colony-stimulating factor 
and IL-12. The addition of any of these recombinant cytokines to Jurkat 
cell cultures did not significantly promote growth, while PCI-50 
supernatant was consistently growth-stimulatory. This supernatant neither 
enhanced intracellular Ca-2+ concentration in Jurkat cells nor induced 
up-regulation of activation antigens on the cell surface, although it 
supported growth of Jurkat cells in the absence of IL-2, The 
growth-promoting activity in the PCI-50 supernatant was acid-labile at pH 
2 for 4, heat-resistant at 96 degree C for 1 h and sensitive to 
treatments with trypsin and pepsin. Preincubation of the PCI-50 producer 
cells with tunicamycin or cyclohexamide reduced the level of 
growth-promoting activity in the supernatant. A partial purification of 
this activity was achieved using Amicon filtration, chromatography on 
concanavalin-A-Sepharose and then a hydroxyapatite column and 
high-pressure liquid chromatography gel filtration. The partially 
'purified glycoprotein had a molecular mass of 50-70 kDa, as determined by 
gel filtration - 
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Natural killer (NK) cells and lymphokine activated NK (LAK) cells, 
contribute to the elimination and growth control of malignant and virally 
infected cells. The binding of killer cells to their targets is a 
prerequisite for the lysis of malignant cells by NK cells which utilize 
cell adhesion molecules (CAMs) to establish initial attachment to target 
cells. This thesis examined the possibility that defective expression of 
CAMS on some leukemic cells may be the primary cause of resistance to NK 
cell-mediated killing. To elucidate the mechanisms by which some leukemic 
cells an resistant to NK cytotoxicity, a model system was established with 
the human NK cell line NK-92, and the NK resistant leukemic 
cell line SR-91 which were established and charaterized . SR-91 cells 
express very low levels of ICAM-1 and they failed to bind to NK- 
92 cells. NK-92 is highly cytotoxic and kills virtually 

all leukemic cell lines with the only exception being SR-91. Pre- treatment 
of SR-91 cells with TNF-$\alpha$ or IFN-$\gamma$, two cytokines known to 
upregulate ICAM-1 expression, increased both ICAM-1 expression on SR-91 
cells and binding to NK-92 cells. However, only TNF$\alpha$ 
treated SR-91 cells became sensitive to killing by NK-92 cells. 
The increased binding to NK-92 cells and sensitivity to their 
killing were abrogated by anti-LFA-1 antibody or a combination of 
antibodies against ICAM-1, ICAM-2 and ICAM-3, indicating that LFA-1 
interaction with the three ICAMs is essential for effector-target cell 
binding, which is a prerequisite for subsequent target cell lysis. These 
results underline the importance of ICAM-1 expression on the target cell 
SR-91 to allow adequate conjugate formation. However, this is, on its own, 
insufficient to allow target cell lysis by NK-92 cells. 

TNF-$\alpha$ but not IFN-$\gamma, $ also induced the activation of LFA-1, 
CD44 and $\beta 1$ integrins on SR-91 cells. 

Based on these observations, it was hypothesized that the differential 
effect of TNF-$\alpha$ and IFN-$\gamma$ could be due to the TNF-$\alpha$ 
activation of LFA-1 and CD44 on the surface of SR-91 cells that bind to 
their counter-receptors and activate NK-92 cells. Preliminary 
experiments showed that engagement of ICAM-3 and CD44 on NK-92 
cells induced tyrosine phosphorylation of several proteins including the 
tyrosine kinase $\rm p56\sp{ Ick } , $ Further confirmation of these results 
would not only suggest a role for these adhesion molecules in signal 
transduction events in NK-92 cells, but perhaps implicates the 
protein tyrosine kinase $\rm p56\sp{lck)$ as an early intermediate in the 
subsequent lysis of SR-91 cells. These data suggest that NK resistance of 
leukemic cells can be overcome by some cytokines. Although increased 
conjugate formation is induced by both TNF-$\alpha$ and IFN-$\gamma, $ only 
TNF-$\alpha$ functionally activates LFA-1 and CD44 on target cells that 
may, upon interaction with counter-receptors on NK-92 ceils 
induce signal transduction events in the latter that lead to target cell 
lysis. Therefore, treatment of patients with cytokines to overcome NK ceil 
resistance and to eradicate tumor cells may not only activate and stimulate 
immune effector cells function but may also have direct effects on leukemic 
cells to make them more susceptible to the lytic effects of NK cells. 



